DNA denaturation for ultrastructural banding and the mechanism underlying the fluorochrome-photolysis-Giemsa technique studied with anti-5-bromodeoxyuridine antibodies.
G- and R-bands produced by an immunochemical approach were studied by electron microscopy (EM) to evaluate the role of DNA denaturation on banding quality. Excellent banding was observed only after adequate denaturation by HCl, NaOH and formamide, used in appropriate concentrations to provide uniform 5-bromodeoxyuridine (BrdUrd) exposure by generating single-stranded DNA. Formamide treatment resulted in less intercellular variability. High temperature and high concentrations of NaOH and HCl altered chromosomal morphology. Besides formamide, Hoechst 33258 prestaining which does not interfere with the binding of the anti-BrdUrd antibody and UV irradiation associated with formamide also produced high quality banding. On the other hand, consecutive Hoechst and UV treatment completely inhibited the immunochemical banding. The data indicate that Hoechst and UV act synergistically to disintegrate BrdUrd-substituted chromatin from which DNA is then extracted, leaving only the unsubstituted DNA stainable with Giemsa.